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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate a defect than 
in the conventional magnetic tunnel junction(MTJ) 
element, magnetic poles are generated on both ends 
since a ferromagnetic layer which will serve as a memory 
layer is laterally magnetized and a demagnetizing filed 
caused by the magnetic poles generated on both ends 
becomes larger with the shrinkage of the element which 
is required for a higher density of a magnetic memory, 
eventually causing unstabilized magnetization of the 
memory layer. 

SOLUTION: On the ferromagnetic layer 14 which will 
become the memory layer of the MTJ element 1, a 
closed magnetic path layer 15 is so formed that a 
central part may be separated from the ferromagnetic 
layer 14. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic tunnel joint component characterized by being the magnetic tunnel junction 
component which carried out the laminating of the 1st magnetic layer, an insulating layer, and the 2nd 
magnetic layer to order at least, having prepared the 3rd magnetic layer in a side which is [ said 
insulating regular placing being / of said 1st or 2nd magnetic layer / a layer, and ] different at least, and 
constituting a closed magnetic circuit by said 1st and 3rd magnetic layers or said 2nd and 3rd magnetic 
layers. 

[Claim 2] Said 3rd magnetic layer is a magnetic tunnel junction component according to claim 1 
characterized by joining to said 1st or 2nd magnetic layer through direct or the 4th magnetic layer in 
both ends while estranging a center section. 

[Claim 3] alienation with said 1st or 2nd magnetic layer and 3rd magnetic layer - the magnetic tunnel 
junction component according to claim 2 characterized by preparing at least one lead wire in the section. 

[Claim 4] Magnetic memory which carries out the laminating of the 1st magnetic layer, an insulating 
layer, and the 2nd magnetic layer to order at least, and is characterized by using the magnetic tunnel 
junction component which prepared the 3rd magnetic layer in a side which is [ said insulating regular 
placing being / of said 1st or 2nd magnetic layer / a layer, and ] different at least, and constituted the 
closed magnetic circuit by said 1st and 3rd magnetic layers or said 2nd and 3rd magnetic layers. 



[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.... 11/25/2005 



, JP,2001-230469,A [DETAILED DESCRIPTION] 



Page 1 of 4 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetic memory which used a magnetic tunnel 

junction component and it. 

[0002] 

[Description of the Prior Art] In recent years, since a big output is obtained compared with a 
conventional anisotropy magneto-resistive effect (AMR) component and a conventional giant magneto- 
resistance (GMR) component, the magnetic tunnel junction (MTJ) component is considered in the 
application to the reproducing head for HDD (hard disk drive), or magnetic memory. 
[0003] It is useful that there is no danger that the contents of record will disappear even if the radiation 
whose count of a repeat which does not lose information even if a power source is severed is an infinity 
time carries out incidence, in magnetic memory especially although it is the solid-state memory which 
does not have the operation section as well as semiconductor memory etc. as compared with 
semiconductor memory. 

[0004] As a configuration of the conventional MTJ component, what is shown for example, in the 
publication-number No. 106514 [ nine to ] official report is shown in drawing 6 . 
[0005] The MTJ component of drawing 6 carries out the laminating of the antiferromagnetism layer 41, 
the ferromagnetic layer 42, an insulating layer 43, and the ferromagnetic layer 44. Here, Fe, Co, nickel, 
or these alloys were used as the ferromagnetic layer 42 and a ferromagnetic layer 44, using alloys, such 
as FeMn, NiMn, PtMn, and IrMn, as an antiferromagnetism layer 41. Moreover, although various kinds 
of oxides and nitrides are examined as an insulating layer 43, it is known that the highest magnetic- 
reluctance (MR) ratio will be obtained in the case of 20aluminum3 film. 

[0006] Moreover, in addition to this, the proposal using the difference of the coercive force of the 
ferromagnetic layer 42 and the ferromagnetic layer 44 of a MTJ component is also made with the 
configuration except the antiferromagnetism layer 41. 

[0007] Next, the principle of operation in the case of using the MTJ component of the structure of 
drawin g 6 for magnetic memory is shown in drawing 7 . 

[0008] Each magnetization of the ferromagnetic layer 42 and the ferromagnetic layer 44 is in a film 
surface, and it has effectual uniaxial magnetic anisotropy so that it may become parallel or anti-parallel. 
And it is substantially fixed to an one direction by switched connection with the antiferromagnetism 
layer 41, and magnetization of the ferromagnetic layer 42 holds record in the direction of magnetization 
of the ferromagnetic layer 44. 

[0009] Information is written in by changing the sense of magnetization of the ferromagnetic layer 44 
using the field which the current line which magnetization of the ferromagnetic layer 44 used as this 
memory layer detected that resistance of the MTJ component 4 differed by parallel or anti-parallel, read 
information, and has arranged near the MTJ component generates. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, with the MTJ component of the above- 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



11/25/2005 



, JP,2001-230469,A [DETAILED DESCRIPTION] 



Page 2 of 4 



mentioned structure, since magnetization of the ferromagnetic layer 42 and the ferromagnetic layer 44 is 
field inboard, a magnetic pole is generated in both ends. Although it is necessary to make the MTJ 
component 4 detailed to attain densification of magnetic memory, the effect of an anti-field by the 
magnetic pole of both ends becomes large with detailed-izing of a component. 
[001 1] Since switched connection is carried out to the antiferromagnetism layer 41 about the 
ferromagnetic layer 42, there is little above-mentioned effect of an anti-field, and it can make zero 
substantially the magnetic pole generated at the edge by constituting the ferromagnetic layer 42 from 
two ferromagnetic layers which carry out antiferromagnetism association as indicated by the U.S. Pat. 
No. 5841692 number official report. 

[0012] However, since the technique same about the ferromagnetic layer 44 used as a memory layer 
cannot be taken, a pattern will take for making it detailed, it will become unstable under the effect of an 
edge magnetic pole magnetizing it, and maintenance of record will be difficult. 
[0013] Then, in order to solve the above-mentioned technical problem, even if a pattern makes this 
invention detailed, it aims at offering the magnetic tunnel junction component to which the 
magnetization condition recorded on the memory layer can exist in stability, and the magnetic memory 
using it. 
[0014] 

[Means for Solving the Problem] The magnetic tunnel junction component of this invention is a 
magnetic tunnel junction component which carried out the laminating of the 1st magnetic layer, an 
insulating layer, and the 2nd magnetic layer to order at least, prepares the 3rd magnetic layer in a side 
which is [ said insulating regular placing being / of said 1 st or 2nd magnetic layer / a layer, and ] 
different at least, and is characterized by constituting a closed magnetic circuit by said 1st and 3rd 
magnetic layers or said 2nd and 3rd magnetic layers. 

[0015] Furthermore, said 3rd magnetic layer is characterized by joining to said 1st or 2nd magnetic layer 
through direct or the 4th magnetic layer in both ends while it estranges a center section. 
[0016] furthermore, alienation with said 1st or 2nd magnetic layer and 3rd magnetic layer » it is 
characterized by preparing at least one lead wire in the section. 

[0017] Moreover, the magnetic memory of this invention carries out the laminating of the 1st magnetic 
layer, an insulating layer, and the 2nd magnetic layer to order at least, prepares the 3rd magnetic layer in 
a side which is [ said insulating regular placing being / of said 1st or 2nd magnetic layer / a layer, and ] 
different at least, and is characterized by using the magnetic tunnel junction component which 
constituted the closed magnetic circuit by said 1st and 3rd magnetic layers or said 2nd and 3rd magnetic 
layers. 
[0018] 

[Embodiment of the Invention] Hereafter, this invention is explained using drawing 5 R> 5 from 
drawing 1 . 

[0019] The example of a configuration of the MTJ component of this invention is shown in drawing 1 . 
[0020] As shown in drawing 1 , the MTJ component 1 of this invention consists of the 
antiferromagnetism layer 1 1, the ferromagnetic layer 12, an insulating layer 13, a ferromagnetic layer 
14, and a closed magnetic circuit layer (ferromagnetic layer) 15. It joined directly at both ends and the 
ferromagnetic layer 14 and the closed magnetic circuit layer (ferromagnetic layer) 15 are estranged in 
the center section. 

[0021] Moreover, as shown in drawing 1 , by carrying out the laminating of the ferromagnetic layer 14 
and the closed magnetic circuit layer (ferromagnetic layer) 15, magnetization with the ferromagnetic 
layer 14 and the closed magnetic circuit layer (ferromagnetic layer) 15 comes to constitute a closed loop 
(closed magnetic circuit), and it can avoid that a magnetic pole is generated at the edge of the 
ferromagnetic layer 14 by this. 

[0022] Moreover, switched connection of the antiferromagnetism layer 1 1 and the ferromagnetic layer 
12 is carried out. 

[0023] Alloys, such as FeMn, NiMn, PtMn, and IrMn, can be used as an ingredient of the 
antiferromagnetism layer 11, and Fe, Co, nickel, or these alloys can be used as an ingredient of the 
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ferromagnetic layers 12 and 14 and the closed magnetic circuit layer (ferromagnetic layer) 15. 
Moreover, although the point of MR ratio to 20aluminum3 film is desirable as an insulating layer 13, it 
does not matter whether it is also insulator layers, such as other oxide films and a nitride, or is insulator 
layers, such as Si film, diamond film, and diamond-like carbon (DLC) film. 

[0024] As for the thickness of the ferromagnetic layers 12 and 14 and the closed magnetic circuit layer 
15, it is desirable that it is 10A or more. When this has too thin thickness, it is for superparamagnetism- 
izing under the effect of heat energy. 

[0025] Moreover, as for the thickness of said insulating layer 13, it is desirable that it is [ 3 A or more ] 
30 A or less. When the thickness of an insulating layer 13 is 3 A or less, the ferromagnetic layer 12 and 
the ferromagnetic layer 14 may short-circuit electrically, and this is because an electronic tunnel cannot 
occur easily and a magnetic-reluctance ratio becomes small, when the thickness of an insulating layer 13 
is 30A or more. 

[0026] Moreover, as a MTJ component of this invention, as shown in drawing 2 R> 2 and drawing 3 , it 
can join through the ferromagnetic layer 16 and 16' at both ends, and the ferromagnetic layer 14 and the 
closed magnetic circuit layer (ferromagnetic layer) 15 can also be made into the structure where it has 
estranged, in the center section. 

[0027] Next, the schematic diagram at the time of using the MTJ component 1 of this invention for the 
magnetic memory in which random access is possible is shown in drawing 4 . 

[0028] The transistor 21 has the role which reads and sometimes chooses the MTJ component 1. "0" or 
"1" information is recorded by the magnetization direction of the ferromagnetic layer 14 of the MTJ 
component 1 shown in drawing 1 , and the magnetization direction of the ferromagnetic layer 12 is 
being fixed. And when magnetization of the ferromagnetic layer 12 and the ferromagnetic layer 14 is 
parallel, resistance is low, and when it is anti-parallel, information is read using the magneto-resistive 
effect that resistance becomes high. On the other hand, writing is realized by reversing the sense of 
magnetization of the ferromagnetic layer 14 and the closed magnetic circuit layer (ferromagnetic layer) 
15 by the synthetic field which a bit line 22 and a word line 23 form. In addition, 24 is a plate line. 
[0029] The example of arrangement of a bit line 22 and a word line 23 is shown in drawin g^ . it is 
shown in drawing 5 - as - the center of the ferromagnetic layer 14 and the closed magnetic circuit layer 
(ferromagnetic layer) 15 - alienation - by making circles penetrate a bit line 22 and a word line 23, the 
current value taken to reverse the sense of magnetization of the ferromagnetic layer 14 and the closed 
magnetic circuit layer (ferromagnetic layer) 15 becomes small, and the power consumption of magnetic 
memory can be reduced. 

[0030] In addition, it is also possible for it not to be restricted to drawing 5 and to form a bit line and a 
word line on the same flat surface as arrangement of a bit line and a word line. Moreover, it is also 
possible to prepare both or one of wiring near the exterior of a MTJ component, and a process becomes 
easy by doing in this way. 

[0031] Moreover, although the bit line 22 and the word line 23 are both electrically insulated from the 
ferromagnetic layer 14 and the closed magnetic circuit layer (ferromagnetic layer) 15 in drawing 5 , it is 
also possible to consider as the electrode for connecting either with the ferromagnetic layer 14 and the 
closed magnetic circuit layer (ferromagnetic layer) 15 electrically, and detecting resistance change. 
[0032] Moreover, although magnetization of the ferromagnetic layer 12 is being fixed in **** by 
switched connection with the antiferromagnetism layer 1 1, it is also possible to take the means of others 
of using the ferromagnetic large ingredient of holding power. 

[0033] Moreover, the effect of the magnetic pole produced at the edge of the ferromagnetic layer 12 is 
mitigable by constituting the ferromagnetic layer 12 from two ferromagnetic layers which carry out 
antiferromagnetism association through a metal layer. Moreover, even if it constitutes the ferromagnetic 
layer 12 from a ferrimagnetism ingredient like the rare earth-transition-metals alloy film of a 
presentation near the compensation point for example, the effect of the magnetic pole of an edge can be 
reduced similarly. 

[0034] Moreover, the case of drawing 1 is possible also for carrying out the laminating of each class to a 
reverse order. 
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[0035] Moreover, although closed magnetic circuit structure was formed only in one ferromagnetism 
(ferromagnetic layer 14) in drawing 1 , closed magnetic circuit structure may be formed in both 
ferromagnetic layers (ferromagnetic layers 12 and 14). 

[0036] Moreover, although **** showed only the MTJ component part, it is clear that an electrode, a 
substrate, a protective layer, an adhesion layer, etc. for current supply sources are needed in actual 
component formation. 
[0037] 

[Effect of the Invention] As mentioned above, according to this invention, the magnetization condition 
stabilized even if the pattern was made detailed since the effect of an edge magnetic pole was reduced 
can be held, and since the ferromagnetic layer used as a memory layer takes closed magnetic circuit 
structure, it serves as stability to an external leakage field. 

[0038] Moreover, since the effect of an edge magnetic pole can be reduced, by the ability holding the 
magnetization condition stabilized even if the pattern was made detailed, magnetic memory of a higher 
degree of integration can be realized, and the power consumption of magnetic memory can be reduced. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the example of a configuration of the MTJ component by this 
invention. 

[Drawing 2] It is drawing showing other examples of a configuration of the MTJ component by this 
invention. 

[Drawing 3] It is drawing showing other examples of a configuration of the MTJ component by this 
invention. 

[Drawin g 4] It is drawing showing the example of a configuration of the magnetic memory using the 
MTJ component of this invention. 

[Drawing 5] It is drawing showing the example of arrangement of the word line and bit line of the 
magnetic memory using the MTJ component of this invention. 

[Drawing 6] It is drawing showing the example of a configuration of the conventional MTJ component. 

[Drawing 7] It is drawing showing the principle of operation of the conventional MTJ component used 

for magnetic memory. 

[Description of Notations] 

1 : MTJ component 

11 31: Antiferromagnetism layer 

12, 14, 32, 34: A ferromagnetic layer 

13 33: Insulating layer 

15 35: Closed magnetic circuit layer 

21: Transistor 

22: Bit line 

23: Word line 

24: Plate line 

41: Antiferromagnetism layer 
42 44: A ferromagnetic layer 
43: Insulating layer 



[Translation done.] 
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